The new metal complexes of Cu(II), Ni(II) and Co(II) with the new ligand derived from isatine and 1,2-diaminocyclohexane were synthesized and biologically screened. The synthesized complexes and ligand were characterized by spectroscopic FT-IR, UV-VIS, 1 H-NMR and elemental analyses. The ligand and complexes were screened for their antibacterial activities against three different strains, namely E. coli, P. aeruginosa and S. aureus. In particular, the Co(II) and Cu-complexes exhibited excellent antibacterial activities compared to the reference compound.
Introduction
Metal complexes of Schiff base ligands possess a variety of applications in the biological, analytical, clinical, and industrial areas [1] . In recent times, transition metal complexes of Schiff base ligands have gained considerable attention, not only due to their spectroscopic properties and applications [2] but also due to their remarkable antifungal, antibacterial and antitumor activities [3] . Schiff bases have a vital position in metal coordination chemistry even almost a century since their discovery. Due to their simplicity in preparation, diverse properties, medicinal, biochemical and industrial applications, the keen interest in the study of these compounds arose in the recent years. A number of metal coordination complexes of Schiff bases have been suggested as antibacterial, antifungal, cytotoxic, anti-inflammatory and cytostatic agents [4] [5] [6] [7] . In order to widen the scope of investigations on the coordination behavior of various donor 
Experimental

Antibacterial Activities
Antibacterial activity of the ligand and complexes were determined by the agar well diffusion method [12] . E. coli, P. aeruginosa and S. aureus. Strains of three bacterial species which included Gram-positive bacteria, namely Staphylococcus aureus and Gram-negative bacteria namely Pseudomonas aeruginosa and Escherichia coli were investigated. Ciprofloxacin was used as the standard antibacteri-al agents. The bacteria isolates were subcultured on nutrient agar plates and incubated at 37˚C for 24 h. A loop full of bacteria cells from the nutrient agar plates was incubated into a nutrient broth (50 ml) at 37˚C for 18 h with vigorous shaking. Using a sterile glass spreader, 18 h bacterial cultures (100 µl) were used to spread a bacterial lawn on nutrient agar [13] . The bacterial strains were grown at 37˚C overnight and maintained on nutrient agar. A stock solution of the compounds were prepared in DMF at 50˚C to give a final concentrations; after pouring into plates and allow the agar to set, plates were inoculated with standardized inocula of the test bacteria, and further incubated at 37˚C for 24 h under aseptic conditions.
Results and Discussions
The ligand 3,3'-(cyclohexane-1,2-diylbis (azanylylidene))bis(indolin-2-one) was prepared by reaction of amounts isatine and 1,2-diaminocyclohexane in ethanol (Scheme 1). It was shine crystals, soluble in dimethylformamide (DMF), dimethylsulfoxide (DMSO), hot methanol, hot ethanol, acetone and dichloromethane, but it is insoluble in water, hexane and diethylether. The ligand was characterized by means of elemental analysis, infrared spectrum, Uv-Vis and NMR spectroscopes. Elemental analysis data for the synthesized ligand, Table 1 , is in consistent with the suggested stoichiometry.
1 H-NMR Spectroscopy
The NMR show doublet-doublet for methylene groups (CH 2 ; 2H) at 1.82 ppm and multiple at 2.35 -2.40 for (CH 2 ; 2H), 4.27 ppm, doublet-doublet for protons CH. While the protons at 7.31 -7.67 ppm were for aromatic ring while amino group located at 8.02 ppm. Scheme 1. Synthetic procedure used for preparation Schiff base derivative. 
FT-IR Spectroscopy
The infrared spectrum of the ligand, showed four characteristic bands at 3316 Table 2 .
The infrared spectral data were discussed according to the functional groups present in the prepared complexes as follow: IR data given in Table 2 show broadening of -N=C and carbonyl peaks, which suggest coordination through these sites. While the peak of −NH remains unaltered, and the peak of noncoordinated carbonyl diminishes due to tautomerism, it can be proposed that the carbonyl peak diminishes due to hydrogen bond formation with free noncoordinated secondary amine group. Therefore, the proposed structure of the coordination complexes produced is given as shown in Figure 1. 
Conductance
Conductance of the complexes are given in Table 1 , conductance data show that the metal complexes are non electrolyte indicating the chloride are located inside Table 2 . IR spectra for ABH and its complexes (cm 
Magnetic Susceptibility
The magnetic susceptibility of synthesized complexes is shown in Table 1 . The magnetic susceptibility of Co(II) complex is 4.3 B.M [14] , which denotes to an octahedral geometry. The magnetic susceptibility of Ni(II) complex, 3, is 0.06 B.M, which indicates a square-planar geometry [15] . The magnetic susceptibility of Cu(II) complex, is 3.67 B.M, which suggests an octahedral geometry arrangement around Cu(II) [16] .
Co-Complex
The electronic spectrum of Co-complex shows two bands in Uv-Vis. region at 299 nm and 249 nm are assigned to charge transfer transitions, while the band at 496 nm is assigned to transition 4T1g(F) → 4T1g(P) of Co(II) in an octahedral arrangement ( Figure 2 ).
Ni-Complex
The electronic spectrum of the Ni-complex, show bands at 439 nm and 573 nm which assigned to 3 T 1 (F) → 3 T 1 (P) and
T 2 (F) transition probably indicating square-planar geometry (Figure 3 ).
Cu-Complex
The electronic spectrum of the Cu-complex shows bands at 544 and 610 nm which indicating an octahedral arrangement (Figure 4 ).
Antibacterial Activities
The treatment of infectious diseases still remains an important and challenging Figure 5 . Amoxicillin was used as positive standards and DMSO was used as negative control for these antibacterial activities. In general, metal (II) complexes have been shown to be more effective than the free ligands and the same was observed in this study, i.e., that the complexes are more active than the parent ligand. The Cu(II) and Co-complexes were found to show bactericidal activity against selected types of bacteria. A fairly moderate effectiveness is exhibited by Ni(II) complex towards E. coli. The ligand show less activity towards E. coli and P. aeruginosa respectively, but had no activity against the organisms E. coli within the range of concentrations considered. The variation in the activity 
Conclusion
The synthesized complexes of 3,3'-(cyclohexane-1,2-diylbis(azanylylidene))bis-(indolin-2-one) ligand show octahedral geometries for Co(II) and Cu(II), but square planer for Ni(II). Magnetic moment studies and conductance studies prove the assigned geometries. Ligand and the synthesized complexes were tested as antibacterial agents. In general, the antimicrobial activity of metal complexes is depended more on the metal center itself than on the geometry around the metal ion.
